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(54) POWER OUTPUT EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the upper limit 
of the output torque from a motor without affecting the 
voltage of a capacitor as a drive power source. 
SOLUTION: A DC power source 40 is connected 
between the neutral points of the three-phase coils 24 
and 26 of two Y connections without discrepancy of 
winding angle which are supplied severally with three- 
phase AC power from two inverter circuits 30 and 32 
sharing a positive electrode bus 34 and a negative 
electrode bus 36, and also a capacitor 38 is connected 
between the positive electrode bus 34 and the negative 
electrode bus 36. The supply of the three-phase AC 
power is performed by the PWM control by the 
comparison between modulated waves, where tertiary 
harmonics having the same amplitude and frequency 
mutually in the same phase are superposed each on the 
three-phase modulated waves having the same 
amplitude and frequency mutually in the same phase, 
and triangular waves. Consequently, it is possible to 

enhance the upper limit of the output torque from a motor by reducing the amplitude maximum 
value of the modulated waves without oscillating the potential difference between the neutral 
points, that is, the voltage of the capacitor. 
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^ * ^ =¥t* , B| 4 (b) tfcliB4 (c) *lli»^l^^^t-ft«I§]&tdJ:!)iEffi«iR4 0 
^Slt^o L # o T , :©0Kll^f >t 3 8©x^/^^|$H4 0l:|i5 40 
H»S®^^®(HlSgi:^^-rr^7i^-e^5o 2Y^e — ^ 2 2£D£fS3^;l, 2 4, 2 6 CO v w 

^iHfi3^;U2 6OtttfiiO«ffiiV0 1 2 ^|gf n 4 o wfE v b J; 9 # 1^ # 
BitSiSCO^-^BBaowh^^^^^Tl 1 ~~ T 1 6<W>-/<— ^[U£g3 2 
<Oh^>v>^*T2 1 — T 2 6^^>^-^-r^ri:tCj:i9, n 7^ ^ 3 8 «t 9 HE Stt S 
K 4 O^JifKH^^c 
[ 0 0 2 9 ] 

d J: b kz , HJ6l?|g(gcDt(i^tB*3Sa2 0"Cii, iS8lcSj|g40^it)=>"7 f >^3 8*as 

3 8©«^B«EV ctgfi©Ii:MKt5:i^"C#6, =>T^t 3 8toS^S 50 
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l:tfii*4 >f >^-^B8 3 0, 3 2 <D jE®®«ft 3 4 t ft ® ® i&6 3 6 IC I* 

3 3 8 tc x z&ffimmtf&mz titzvtm t a o , ^>-^^^3 8^^^-Kmffv 

c^W>^-^A*tEV i £ ltff«tS^b, -T>-^<— ^Ih1SS3 0, 3 2 <7) h 5 > ^ 
**T11~T16, T 2 1 2 6 4: ^ y f > t '5 I i I: J: 9 , 2 Y — * 2 

^ ffi V u 1 , Vvl, Vw 1 B>f>/<->iU 3 00 f7>"?^>T 1 1 1 6©^>f 

/U2 6 CRiat^EtiSi^^tS^ifiV u 2 , V v 2 , V w 2 t-f 018 3 20 

h 7 > is 7 $ T 2 1— T 2 6 <D * -f y ^ # M X 9 -Y > '< — * A 2) 1H V i <0 fg H ft 
-CgE*3(;:g£5£-C#5;^b, 2 Y*-^ 2 2 W = «3>f /U2 4 0tl4j{?^tfiV O l^Hffi 10 
=2 2 6Oiptt^WtfiV0 2i@ii:Sfft^:H^tt5c B5i:=«a>f^24 

o^ii^oievo i t h t a 3 /u 2 e^tptt^^sffivo 2 <^ <£» ^ # i: as m m 4 o^s 

EVbt4 5J:5ftffLtt#®Hffi3'f^24 ©#tt«)IfiV u 1 , Vvl, V w 1 <72 

ft 7& (15 (a) ) i: , £ffi3^^2 6 W#«WtffiV u 2, V v 2 , Vw2^Si (H 

5 (b) ) <0-W*7Flr 0 HfVxtt^y/<-n*lffV ( V i / 2 ) & 
£ 0 L ^ o t , 2Y^e — ^ 2 2©£f|3^;l/ 2 4, 2 6 O tl4,gflOlfii V 0 1 2^ 

IX1K4 ootffiv b J: 9«< 45 i i^SffLTay^^t 3 8 *Slt 13 , i£ (c 

H ft 3 >f ;l/ 2 4, 2 6 0*tt/SB©tffil6V 0 1 2 fl* it «G S JK 4 0 tf) ® I£ V b ± 9 SS < 
5±5fc»flsLTitt«t««4 0 4r*tt5:i:*t*5. n V >- * 3 8 <0 « St fltt 
jfilS4 0 (^^11^11, Zl=l3-f^ 2 4, 26£D^tt^^^m&^V0 12^#^-r ; 5 20 

[ 0 0 3 0 ] 

Kfc, llllll»l»o»*ffl**«2 0OB»«|»fcov^TRW'f-«. H6li, HffiT&ffiolb 

SJS^n y ^ at$,5 P @^t5 J; 5l-> Ifityf 6 1 - 6 3, 6 4 - 6 6 c J; >9 tb 
^ ilfc^tgll I u 1 , I v 1 , I w 1 , I u 2 , I v 2 , Iw2 ( — ^ m ^£ ) £ 0 
ftty}-6 8i:J:8«HiSftfe2Y j e-^ 2 2©n-* ©@(B* e (lueei) £ T 
HflZtl ( d q W ) f ^t^ZlSllOf I^M 1 i , 2 Y^e-^ 2 2 ^If){lit5j§^ 
f O-ot LTAA^5ljft}i^II d *, I q * (d qillfg^) i: = ffl - « « » 
aMlia!)£fS:fil«^f:«I d, I q t©iiA I d, A I q^Slt^SS 30 

2 k ^ m& A I d, A I qCtttP I ^-f > ^ 1 ^ t ^ - ? m W) M fit m & J® (D m 
^{^fiVd, Vq^S^f^P I^Jia5M3^ lESf^iVd, VqlrfHiefityf 6 
8twJ:l9^m^ixfe2Y^-^2 2On-^OlpIg^0*ffiV>T-ffi (d qtt) H ft ^ & 
Lt#ffltfiVu 1 , Vvl, Vwl, V u 2 , Vv2, V w 2 ^ If t 5 1 fl Ztl 
gfl M 4 t , ® JBE ir > 7 O^^^^htS^tL^^v^vf-SEEVc i lEt >- 7 2 J: 9 
»BSixfc«ft«EV b 2 Y - * 2 2<&B«M£BBt"S»««<&--'Oi L T A ^ £ H S 

VO 1 2 (Effia>f ;U2 4©f tt^OSffiVO l2o<fct5 = ft3i^/Ul 2 6 <73 ^ t£ <D ® >(£ 
V0 2) ^igf^^yfytlESjjflajMSi, Hteft1?^*6 8KJ:!3«ffi$;ft,;fc|3] 
(Eft e Srfflv^TZS=ffiaE»»M4i:i 9ftfelx5#ffitti:vu i, Vvi, Vwl, v 40 

u 2 , Vv2, Vw 2 3 ftSlK (#ffllfiV u 1 , Vvl, Vwl, V u 2 

, V v 2 , V w 2 Wj^fii(7) 3fgO)S]fit^ toIE55fi) ££j*lT5 3& ^tift£j&Sl5M 

6 t , :o3SiSss^iffi£t@sftaiM4ia r#p)ttt#tiifivu 1, v v 1 , v 

wl, Vu2, Vv2, Vw2^3yf>ttE$J»SM5l:J:9f^tLt^tt^ffi^i. 
& ^ V 0 1 2 i4iO#LTSfJHi-|S:#5ln#SM7 i, iD*»M7fC,fc»^e>iXfc:£Ifl 

*■« X- * „ 4 *3 , MK^By^tt, Hf|3^/V2 4CSt5^n ^Zffi 3^;i/2 6 
C^t^^u 5, ? £ fp] — (D ~7 xn y $ t LTIS* tfcc = ft ~ ft ^ & £15 M 1 — ft = ft 

l«aiM4^J:i;iDg^M7 tt/CPWMlffaiSM8(j:, li£tBf^pEM4 1<C X 5 
Sf)tlt*»ifiVu 1, Vvl, Vwl, Vu2, Vv2, Vw 2 Cftt^ffi^lfii 50 
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VO 1 2 t 3ftKPttifeJP|| + SjS*llfcV^Ta»©*-#»J*i:IBI*-C*>*. = > 7 V 
1^«BEIW»SBM5-Cif'tt/SIB<0«ffiavo 1 2^S|t5®Iii, « x. tf , n>^^^3 
8 ^)@iiev c*^>f>tilEVc^(7)fiiAVc^KSi, :<7)liAVc(;» 

tx p i ? <<< > * ffi t = > x > * miEifflg ffl mmm^m * (*ttjRin*«*B*) r o 

* £ ?£ IS L , r^iitSfg^ I o *i:tliEVb £ -3 T tt /£ m O H Itift V 0 
[ 0 0 3 1 ] 

B7.tt, 3^^16^11:1X2 Y^-^ 2 2^H^I^^/U 2 4, 2 6 C#^«t5l 
W«»ft»S«-?SrttWfSttWH-C*>5o * *5 , H 7 r tt , £fi^;U 2 4, 2 6 <o u 
tll^^J5t5f Sff u 1 *, Vu2*^)*ft*L*:**, vf@, w tl f£ » JC£ f 5 ^ US ft 10 

* V v 1 * , V v 2 * , V w 1 * , V w 2 * CoV^X tfitl^I^5f:itXufi(:*tl5t 
^Illf^V v 1 *, Vu2*£|!J]^-T*£>5o ^ £ . £f@^;U 2 4, 2 6 l:*tJSt5JE 

ra fi v u i , vu2 ( ft * ( i ) N (2) ) (3ftsi^K^m^-r5mjo^i^jK) jc ^ p 

tt V u 1 , Vu2(Ofltt*(0 3«(Dfl8»it,o3*i([JI8V3 ( ft SS (3) ) 5:111 
Xflif^-Vu 1 *, Vu2* ( ft ft (5) , (6) ) ££/&-rS±J<££%;L5 0 n r. "C 
, V c , ^yfyf28(7)lE^^L, V 0 , Zf|3^^ 2 4, 2 6 OcpttSffiffi^ 

Vul=(2/V~3)Vc*sin0-hVO (l) 
Vu2=(2/V~3) Vc-sin0-VO (2) 

V3=(l/3V"3)Vc-sin30 (3) 20 

Vul*=(2^T3)Vc (sin0 + sin30/6)+VO (5) 
V u 2 * = ( 2 J~ 3 ) V c (sin0-hsin30/6) - V 0 (6) 
[ 0 0 3 2 ] 

rcrjij^, 3ftfSifi^IIf5i^IHftVu 1, Vu2 ( H 7 ( a ) # fig ) . t 3 ft 
KOTft£fi»Lfc«0>£ffl{f#Vul*, V u 2 * (B7 ( b ) (O # fig ) t * Uc&'f Z> t 

, m ^ -r s «t 5 , sch/^^tiiAt^f ^-et 3»i6ii[4iiifcso^snif v 

u 1 * , Vu2*tDS4I^3ftigi@fi*Sfii-^HU^2Eia{f-f*Vul > V u 2 <£> iff (d let 
LT3^3/2fiF©fidit5:t*'ei5i»b, 3ftHt«tt*:**Lfe.«roaH«#V 
u 1 * ; Vu 2 ♦liayfyf 3 8 (Otll^BtEV c t»**< flffl-ct 

0 <C *5 , 3ftiSWi&<OJBiHrt:, ^ »|{§ V u 1 * , Vu2*OffiffiS:/h$<-rS<Dfc:aiL 30 

fcf i:^^ ^>Xi^ c 

[ 0 0 3 3 ] 

M a! L <fc 5 tc . ^yfyf3 8^1EVcliZ*l^^ 2 4, 2 6 ^>cftt^W^«ffi2l 

VO 1 2«cioT«!HlSl'C#5d»6, :^tl4£HroifiiV 0 1 2 £ ft ~e £ *i ii\ X II 
iSC 3 ^^fiiS^If l/c^ LX 3>f>t3 80tEVc(iSiL4V^ 0 S3 , H 
ffi a -f ^ 2 4^Rl^P$^5m^fci < tt)tli^$ti5K^^H1 : |a-Y/U2 6 Hi 2JD $ tt 5 HI ffi 
o**jcj;5lHASix5ib*i:*SKIi: (Zfl ;v 2 4 w^fatfiv u 1, V v 1 , Vw 

1 <DM&& & XfMte&L b & = 4 2 6 u 2 , V v 2 , V w 2 (O gffi *5 J: ^ 

ussi^Bi:) -efetttf, r^tc#^sv>tciw]-^JiKSci:iiitii^^r-r^>3ft^ii^^ 

S S L <k LXt, H7fci«?-J:Mc*ttji&IB<0«4fc*VO l 2tt-5£o*fe«tc:f*l*$n 40 
Zfab , ^>r>t3 8^)lEEVcltgftL4^ 0 ^LX, # ffl «fit V u 1 f V v 1 , V 
w 1 , Vu2, V v 2 , Vw2|:3ft<5Wfij5«llStl5:i1?s HCWl'*"?SD*5£M 
7 J: «9 * e> ti Z> X IS ft * fi « ^® '> ( V 3 / 2 f& ) t 5 ^ b , ^fcTttSEWIfS 
(**(2/V~3)«*#<)K:£1-5w£tf-C#, 2Y^-*2 2#> 

e> <£> ta f) & ± m 1 5%i6i±s*5wi*"c#5©tfc5 9 

[ 0 0 3 4 ] 

a±ttwufc*i(ii»«^ib*m**«2o^j:*ttf, es^^2 4, 2 6 cd # * *r & 

L fc. . IffiElif IfflM4 (cj: *9 ^ ir- /ii Jl v Mcl [r] o S II is jlO ifi S -ST <5 ill 

ffi V u 1 , Vvl, Vwl*3.fctJ<#tBffl4SrVu2 f Vv2, Vw2 ( X W ft * ) N # * 

Sv^l:BI-©lg^|*5iWJBRftSr«tS 3 RKKSili S HIB 3 O , 3 50 
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2<0b9>'S ? **Tll'-T16, T2 1^T2 6 tr^-r y^MKtS^b, ZtO^ 
2 4, 2 6 ^H*J^ittiV0 1 2 £ i£ f# , IP % a > ^ > * 3 80tffVc^@ 

* , 3yf>f38(0lEVc«:llit5:^j:<, 2 Y^e-n 2d^BiA^5 F 

[ 0 0 3 5 ] 

^If^S^f ^Jffl Agf 2 0^11, Ztin^;l/2 4 i: = *S ^ 2 6 £ £ ^ f 3 2 Y ~ 

* 2 2 SBa»J»tS»^i:j3in3E»iS[^^ 3 S:B5Biltt<0a*«:*;fcfca*, lo^Zfl 
»2^-^ iiK»»j»t5il^l:lfflt5tO^ It tfi^o {ML. 3&^p&£fifi 10 

-c , » i , l2^-^^^ctn^-e0jat5i^, ip^>> *i = «3^/uo#tttttv 
u i , v v i , vwi (3?kMm&ms:m<D&m$i) <omtt» axj^m»9ktm 2 E.m^-f 

^^#«lfiv u 2 , vv2, v w 2 (3&ftlNj£S*iiua>£iiS8n <D!6iH:fcJ:tfJSi[£tS 

<h a« itj - <d m & ic m ix 5 o 

[ 0 0 3 6 ] 

& ^ s *g^^l2lffifi^»^ta^gf 1 2 0 l^oV>TlS0Jt5 o B 8 tt , tt . fg 2 

**»ii6(oi*aA8ii2 0(oiso)iBtsti*a-c*5 e m 2 mmmm<DW)j3tii 
timm 1 2 on, 0 * -r 5 * 0 ^ , Y^^^/c-o^Hts^/ui 2 4, 1 2 6 & ^ -r 

— ^ (^Tx 2 Y^-i? H^) 1 22^ N IO(Z)Zffi 24, 1 2 20 

6(C#^g^$^iE®^:^l 3 4 ^ jl® © j£& 1 3 6 S:*fflt5-oO>f 1 3 

0., 1 3 2 lECfiSl 3 4iAlftttl 3 6 itftaSftfcayfyf 1 3 8 2 

Y^r-* 1 2 2<^)IO(DHt§^/H 2 4, 1 2 6 O "fttjSM CKlt b ftfci»t« 1 4 

0 t , £fi3>f;H 2 4(OuffiiZffin^;H 2 6<Ouffi£*£^£i*;fc*^«B{C:Bt?>f+ 

t-t ?)tltt*t >t 1 6 1 <h , Zt@n-{;H 2 4Wv^^ZtSn^;l/v^^^i^^^t 

**»i:8?W»&ftfetitt>f 1 6 2 It@n^;n 2 4, 1 2 6 0tfttjSffil:» 

5f+ttfe;lx;fc«ifc-fc>'1fl 6 7k, m&±»i = > h u + zm + Mft*- => ? h l 5 0 

12 0C0^^ir>-f-6 1 — 6 6 (Cl i x. T Z II ^ ;H 2 4 <Z) u t@ £11 ^ ^ ;n 2 6 O u 
ll^C^ffl^IStyf 1 6 1 £ % EtSa^;H 2 4(D v«i:Zft^yH 2 6 tf) v fB £ 30 
{C*^^m^tir>^ 1 6 2 ^4:«^^£Srl^VNTll^^^^l!j^m^3£g2 0 t mm<D /> 

mm com ^3 m^mm 2 o tc # -r 5 « a o t «l 1 0 o*j)Dx.T«F**f+L. * o k w 
« * re -r s o 

[ 0 0 3 7 ] 

« gs -fe > * 1 6 1, 1 6 2 % «itf, ^ — /u***^*^* — ^a«*«a£-t>*-c*> 

^ #Et^roO£|S3^;n 2 4, 1 2 6(D H'ffi ^ Six 5 £ o O 1 S ^ i)0 I L AD JC 
t«t«*(l»t LttltliltS. 4db\ H Mi » 86 "C , *t-/C1-*=ffi=i-'OUl 2 4, 12 
6^IlocDutg^il^a$<h-o<7)v*g<^^^^^^ 6 1 , 1 6 2 

[ 0 0 3 8 ] 

r5UT«^snfc*2iti6»«©iii*ta*ji6«i 20^1^, # k , m she * > v- 1 6 1 

, 162iiSftt>fi67^^{iilgI^i^tZ^=i^;H24, l2 6^#ffiSrSKtu 

u 1, I v 1 , Iwl, I u 2 , I v 2 , I w 2 i»|t L x I 
ffl^T2Y^-^ 1 2 2 5r^li$iJ^i-5IS^l!i^^ov>TIft^-rSo 
[ 0 0 3 9 ] 

H9I4, t«t>*l 6 1 J: ufiJOJIta I u ( = I u 1 + I u 2 ) (D — 

fi»J*^-TB|-CfeSo V N 3; . 2 Y^-^ 1 2 2W=ffi3^;H 2 4 icBlJDSilS tlCi U 
2 Y -=e - * 2 2^bfflASti5H!)*^=ft3-i';H 2 6 ^ Hi in S ix s « SK *c «t «9 2Y^e- 50 
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9 22frbat>£tiz>mt)k&mti&'&. ip % z ts =* -y ^ 1 2 4 <^ zt@ =r>f ^12 

6 tf> # f @ fc -t in ? ti m CS«*3J:tJ t J3Btt«4:*' Lf^tS^*Bm^£^ADl-£*J^£%*£ 
o lityf 1 6 J: ^ffl$tt5 ufflft»tl 1 u (j:, 9 « i" <£ 9 iz , H ffi = >r 
/H 2 4<7)utSS#t I u 1 i:=tt3^;H 2 6 <D u *@ fl; tfft I u 2 &4rJDjlLfcfc0>i:4 5 
o nm-t >V 1 6 2K:£9^ffl£;ftSvfB;tJD^©SfcI v ttJU-fe^f l 6 l , l 6 2 tc: J; 

fc ^ o t , Sffiir^ifieit^ct^^til^tl^ulliD^mgftlu, M9L± > V 1 6 2 H 
»9*^Six5vffiaolf*»EI v, « «U -fe ^ * 1 6 1, 1 6 2<Btta»AKS^^-C**iS 

tiSwisio^lS i wii, ftat^t r ^ 5 0 n r. -c . i o tt , * ffl ffi «t ( * ft £ 

rfl « sk ) -c fe 9 , i o/3ii, t tiiffio-ffi^-efc^, ni, ffitai u 1, i v 1 10 

, I w 1 , I u 2 , Iv2, I w2^iiltfc5c 
[ 0 0 4 0 ] 

Iu=Iul+Iu2= (I ♦ sin0- I o/ 3) + (I • sin0 + I o/3) 

= 2 * I -sine (7) 
I v= I vl + I v2= (I - sin (0-2/3tt) - Io/3) + (I • sin 
(0-2/3 7T) +Io/3) =2 • I - sin (0-2/3*) (8) 

Iw=Iwl + Iw2= (I - sin (0 + 2/37T) - Io/3) + (I • sin 
(0 + 2/3tc) + Io/3) =2 • I - sin (0 + 2/ 3 it) (9) 20 

*(7)^(9)a>&#ffi©ap*ft»ciu l iv, i wil ftiiii o^^t>t;us 

tls *ll?il#ftf 1 I u 1 , I v 1 , . I w 1 , Iu2, Iv2, Iw2COjg*I^2fS : CO 
SB^^tStti: 45 1 t ^b^s. lf:^o £ffi3^;n 2 4 , 1 2 6 ^#fSl 
S I u 1 , I v 1 , Iwl, I u 2 , Iv2, I w 2 II, f It >t 16 1, 1 6 2 <D & 

h , ttt^Rllcli^WmJifctatvt l 6 7a)ftfflfeftiiffl^t, ft 5S J: 

ffi o v> x t> m m -e s> ^ o 

Iul = Iu/2-Io/3 (10) 

Iu-2=Iu/2+Io/3 (11) 30 

[ 0 0 4 1 ] 

: 5 LfcZt^^/l/ 1 2 4, 1 2 6 ©#fitai u 1, Iu2, I v 1 , Iv2, Iwl 

, i w2tf*)jtstL5i, :©«*»**fflv^-cit©*-?imipicj:9 2 y*-# 2 2 

[ 0 0 4 2 ] 

K±aPJlf:l2Hfif i^B^ffl^^f 1 20 CJ:tilf> S^t51oOEf|3>{;H 
24, l 2 6©utti:wttil:tHfft*S«)t«t^*i 6 l, l 6' 2 £ & 9 tt , n 
Ol«tyf 16 1, l 6 2i:i5ftfflS*i:t!IEt>'ti 6 7 l: J: 5 f>tt/SIBt«rott 
fflSStCi^^THffl^^/H 2 4, 1 2 6 ©#«t8l u 1, I v 1 , Iwl, Iu 
2, I v 2 , I w2tr**l, :o****«r«^T2Y J E-iJ' 1 2 2 t 5 ^ 6 , 40 

Zffi^^^ 1 2 4(D#t@i:Zffl3^;n 2 6<z>#tl<fc^ft^ftt;i«^i?>if£»9#tt£ 
*H*4v^. l^Hi^gli 2 o^fi^7 hfb^^It^: HK^5 e 

[ 0 0 4 3 ] 

M 2^^^ftgC0Sjb^jdtl^^e 1 2 0 -e tt , Ztl3^/H 2 4 ^Z^i^^f/M 2 6 ir^^f 
£ 2 Y ^ - * 1 2 2*IEifif&J1»t-5«'&fd*5Jt4#ffl^)«ac-fe>'* 1 6 1, 1 6 2 CO » B 

locoEffi^^;KO 9 ^-*roll£fl=i'f /^tt5l l^e— ^ <h fife * 
*2=«:a^^&*t-SfS2^-#fc*««&fM»1-^ 

«Sr#ilSfc<7>£LTfc&v* 0 {EL. I 2 1 2 0 

*t5:t*T#5»*ittft, fg i , *2^-^s:wi:ai*T?«y»i-«»-&, ip > 

Si=ffi3^;uo#ftaffiVu l, Vvi, Vwi (SS@jK)'^ll*I*3J:U t JaiBt3S:i*2 50 
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= ft3>f;^#fBtffiVu 2, V v 2 , Vw2 (CRtt) ©fiSisitfjattScitfRI — ■ o 
« ^ f- PS b H 5 o 

[ 0 0 4 4 ] 

1 1 , ^ 2^1^1^|]^tti^^g 2 0, 1 2 0 t + (l, 3 1 3 4 £ J! © ill 
36, 1 3 6 irC^yfyf 3 8, 1 3 8 ^8lt5 ^ Hf:^, ^yf 3 8, 1 

3 8 ictt tlx m.mmM*&fffc't z t © t it t> t^. 

[ 0 0 4 5 ] 

II, |2|t»|(D|M^gl 2 0 ) 1 2 0 78:, IO© = fta^^ 2 4,.2 6, 1 
24, l 2 6^ftt,«ni:il$tl4 0, 1 4 o^StttStoilfc*, E ti f: S 5> tl 

[ 0 0 4 6 ] 

a i o , i i i:s<5v^t* ^)^:tt(o*tt»tt^cov^T^l5^t5. ±jzsoh 7o«i-ctt, 3 

R^SSK^lILfcc Si oofl-eii, :a ft xl T , tE^m^4 0^IEffiiJ{c^M$^ 

^ayfyf 3 8Wtffv c OiEfl|{:-St5«): 5 CilSriDiSo rti{:«tot, ^ > 
•r >- ^ 3 c *lffl*iS:ft*{:t5 r t 5 0 

[ 0 0 4 7 ] 
t ft fc> *> , 

Vul=(2/v r 3) Vc-sin0+VO (l) 

Vu2=(2//~3)Vc-sin0-VO (2) 20 

V3=l-MAX(Vul,Vvl,Vwl) 

(flU, =*»©IA=1, =**oTA=»l tt5) (3) 

Vul*=(2v r 3)Vc-sin0+V3+VO (5) 
Vu2*=(2^3)Vc-sin0+V3-VO (6) 

[ 0 0 4 8 ] 

r <D J: 5 I-, 3ttogEJB&(7)*±«£Effi[S:=^iK(01I^ ( ^ >"f > 3 8 <D IE M M 1£ ) 
b«»Lfc«EE«*V3 ( « jE St ) HT, rtifcftttaSPK tlltS. 
rttfcj:oT. StitdSnyfyf 3 sotttv ctti5»»^ov^t, iB ii # K 9- 
S *t S r i ^ 4 5 , # *@ ^ p i£ ( ffi * ffi ) roS^tt^^^r^t 3 8^iffv c i:-|ct 30 
£ 0 8£ o T , 3 sotffiv c^JIH^I^CLt, SEHfttVu 1 *, Vu 

2 * (3 S iffi * /h £ < U T , **U;bhA'**ftJiSii:£wi 
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> >- 3 8^)ifiV c £ A ffll -C tt x_ 5 ffi # K o ^ T . 3Bifi»^«»Stt5r £ fc ft 9 > 
ffitffl©ft/M^3>f>t 3 8 cO««li:-St5, fi£ o T , nyf yf 3 8 

(DtEVcOfllffi^^f^CLt, f 1^ ft t V u 1 * , Vu 2 * <£> 16 *I * /h $ < L T > ft 50 
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JH 4 0 C01EE V b «fc 9 fc 'h $ ^ IB i- *5 5 « <D % tt £ 2Y^e-^ 2 2(73Htg^-fA'2 

4, 2 6©i*i^^^^^y^|:f iLtR«t5B»Bt*S. 

[04] £ffi3^;>2 40ftt/SiHffia>f;U2 6 O f tt/S t © tfig V 0 1 2 2* iff 8tt ft 
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[0 1 1] 3>f yftffroSl-o^t^iiERS:li.Lt 2 Y 
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